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Component Group: Combustban Deviges Freparad: A Hay
2L Hheme: A053-11 Approved: T. Nauyen
Farl Wumber: RIMTAI0 Approval Date: a'4ra3
Lomponent: Foverhaad Change #: 1
FMES ILer: AD5T Dlrective # CCBD ME3-01-52T8

Fallire Moda: Shell er propellant dust ruglere
Pagae: 1of 1

Design £ 2ocument Referance
FAILURE CAUSE:  A:\Weld'parct inaterial failere.

TIE NS T-5A% MANTCLD STRUCTLURAL SHELLS ARE MADE FROM INCOMEL 718 MECHAMICAL PROFERTIES OF INCONEL 718 ART bEGRADED BY EXSCEURF TO HYCROGLN A
TFARPERAIUIE ABDVE -100 DEGREES F UNDER PLASTIC STRAIN, STRUCTURAL ANALYSIS OF THE STRUCTURAL SHELL INCICATES THAT THE MAXIMLIM STRAINS ARE BELOATYIELD
AND HYDROGEN ENVIRDNKENT EMBRITTLEMENT PROTCCTION MR TIHE #ARENT MATERIAL 15 NOT NECEED (1), ALL INGDMEL 718 WELD JOINTS IN GONTACT WITH CH2 (WITH
EXCEETION T THE HOT-GAS MANIFCLD CENTERLINE WELDS AND THE CHANEER BODY TO HOT-GAS MANIFOLD WELD) ARE PROTECTED FROM HYDROGEN ENVIPOMUENT
FMBIITTLENENT WITH A WELD OvERLAY CF INSTLOY 803 OR INCDLOY 82, THE EXSEPTICH WELDS DD HOT REQUIRE HYDROGEN EMVIRCHMENT EMBRITTLEMENT PROTECTICN
DUE TO LOW STRESSES. THE CHAMAER BONY T HOT-GAS BANIFTN 11 WFLD 15 DESIGNED FOR | W STRAIN (N THE HYDIRDGEN REGION AKD 15 MACHINED TO MANTAIN & 53
MISROFINSH FOR ACDITICNAL HYDRIGEN EMNVIRONIIENT EMSRIT ILEMENT PROTECTION (2. AHALYSIS OF THE HOT GAS MAHIFOLE STRUGTURAL SHELL SHOWS THAT SE
PRIMARY FACTORS OF SAFETY ARE MET (3;. CEI FATNGUE LIFE REQUREKENTS ARE MET FOR THE STRUCTURAL BHELL i), THE POWERHEAD DUCTS ARE MANF MEOK INGSGLOY
311, THIS ALLOY 15 RESISTANT T HIGH-FRESSLAE HYDROGEN ENVIRONMENT EMBRITTLEMENT, THEREFCARF HYDROGEN ENVIRONMENT EMBRITTLEMEN 1 PRDIEG N 1S KOT
REQUIRED FOR THE POMWERAEAD DUCTS, IT IS SEMLCORRDSION RESISTANT AND EXHIBITS QOO0 RESISTANCGE TO STRESS-CORROSION CRACKING (51 ANALYEIS OF THE
FOWSRHEAD DUGTS SHCWS THAT CE| PRIMARY SAGTORS OF SATETY ARE MET (3). FOWERHEAD DUCTS ARE LIFE LINITED BY MAJDR WAIVER [6) 111E MANIFZLD DUGCTS PAREN"
M FCRIAL WAS CLEARED FOR FRACTURE MECHANICSNOE FLAW GROUWTH SINCE THEY ARE MOT FRACTURE CRITICAL PARTS, EXCEPT FOR THE FUEL AND DXIRIFTR CHAMSER
ASSEMELIFS HEAT EXCHANGER BOWL, AND HOT G MAMIFOLD SHELL S WHICH WERS CLEARED BY GRITIGAL NITML FLAW SIZE DETESTABILITY (7]  THE FMEACIL WELLS ARE
GLEARCE ¥ FRAGTURE MECHANICS/NEGE FLAW SROWTH BY THE WELD ASSESSMENT (B). TABLE ATSD LISTS ALL FMEACIL WELDS AMD IDENTIFIES THOSE WELDS IN Wil THE
CRIMCAL IMTIAL FLAW SIZE IS NOF OETECTABLE AND THOSE WELDS IN¥WHICH THE ROTT SI0% |S NOT AGCESSIELE FOR INSFECTION THQSE WELDS INWHICH THE GRITIZAI
IMITIAL FLAMY £I2E IS NOT DETECTABLE ARE ACCEPTABLE FOR FLIGHT EY RISK ABSESSMENT (Bt EXTERKAL PENETRANT INSPECTION GF THE SHELLS AND WELDS QN FNGRE
2013 DURING DISASSEWMALY SHOWED ND ANGMALIES. DISASSEMBLY ©F ENGINE 2010 REVEALED SHRINKAGE CRACKS STARTING AT THE ELECTROM EEAM SEAL WFI 1 NCTIREEN
THE INJECTOR AND ECOY, ANG ERMAEE IN THE PARENT MATERAL GF THE IMCONEL 718 BODY (). ME & TANALYSIS REVEALED HO FATIGUE GROVITH. STRUCTURAL ANALYSIE GF
THIS AREA USING WORST CASE ASSUMPTIONS 1 e EXPOSFT: TO HYDROGEN SHOWS THE WIRS ! POSSIBLE DEFECT TO BE ACCEPTABLE. THE POAWSRHFAD ASSEMBLY |45
COMPLETED CVS TESTING (10)

i1, AZE-B501-0 (2] ECP 824, (3) RS3-8628, CPIOACILSE: 4y RLADGIZ, CRIZCACOOSD: (5) RES-E582-6; M DAR 2982 CAR ZC0ES; (7] MASA TASK M7, (B) RSSE7SG 19 MPR B
jEH (10030

R&E-AT4-11

" F % F_ %



Cemponer] Group:
GIL [tem:

Parl Mi-tvhar
Componerl:

FMEA Ilam:

Fallure Mcde:

Lot ustinn Davices
ACED-03

RSAOTFOD
Powerhead

ACE0

Shell or propeliant ducl “uptere,

SSME FMEAJCIL
INSPECTION AND TEST

Preparal
Aeprovad
Approval Cabe:
Chanpa #:
Directive #:

Page:

A Ky

T. Hanyrn

59/93

1
CCEDMEX-01-5233

fof 3

Failure Ca.=se=

& gnificant Characlénlslics
PP CHAMBER ASEY
FFB CHANBER AESY
HEX BOvir_
HM
SHELL
SHELL
HEX aS3EMBLY

MRTER AL INTESRUTY

WELL IKTEGRITY

I=spedd 'onis) f Tesus)

KATERIAL R TEGRITY IS WFRIFIFD PER SPECIFICATION REQUIRENTNT S

ALL WELI DS ARE INEFECTED TO DRAWING AMI SPECIFICATION REQUIRENEMTS FER WELD
CLASS INSFECTIONS IMCLUCE: WrStnL, DIMENSIONAL, PEMZTRANT RALRDGROFHC
ULTRASDNIT AMD FILLER MATERIAL, A5 APPLICAME.

FUEL PREBLRNER CHAMNBEER WELD MO, 5 (OR W OPTIONAL WIEI NN 11} 0N GFMTTRY (5
VERFIED FER DRAYYNG REQUIRENENTS,

ALL FORSGING DETAILS ARE ULTRASONIC INSPECTED PER SPEGIFICATION PEQUIREMENTS.

INMER SURFACES % mAAKIFOLD SHELL ARE PENETRANT IMFPECTED A=TER ETCH PER
EPECIFICATICN REAUIREMENTE.

THE EATERICR. OF RS004322 HEX BOWL & REIOTA1 MANIFCLD &RE PENETRANT IMSPECTED
AFTER MACHINING PER SPECIFICATION REQLIREMENTS.

1t MIF LD HEAT TREAT IS YERIFIFD PER SFPECIFICATION REQUIREMENTS

RE0080° @ & RSIC9H3 FREBLUARMER CHAMBERS ARE FRODF FRESSURE TESTED FREIR TOQ
WELD HG INTO FI2T-Ga5 MaHif oL,

SPECIAL THSPECT ONS ARE PERFORMED TN RAGET051 WELDS 4y mMHEr 42 (BORIMG, ETCH. PLUG
WELD'NG),

Larcvrrenl FHefare e
"E00mI03
REa0d° 9
REIORROZ
RE207051
REI0T070
"RR0GFDT
RGrC A
RHOTTO-1535
RBO170-155
REQ170-185
BRI F-211
ARCATO-217

RLant

RAGHIT-094
FACT15-115
RAGT15-005
FECi15-137
A 111500

RECIa013
FRSCIn2a
ECF 058

RAIT15-012
R&0115-115

Re1i13-113

S40C011-027

RIOCA013
REQCONDTS

RLOMES



Cuiparan’
L Mern:

Pard Number:

Component:
FMEA flem:

Failure Made;

Combustion Desfees
A&QED-D2

REAOTO10
Pawet P ead

A05D

Shell or progeltant duct rupture.

HreEna e
Appraeed:
Apprayal Daks:
. Changme 2
Direclive #:

Prge;

AL 3y

T. Nguye

oaofqL

1

CCED ME3-01-E21@

del 3

Failure: Cauzes

Signiticanl Characlerstics
KWAMIFOLDCLCTS

MUCTING WATERIAL
IMTRGR T

WEL L IHIESRITY

AISEMBLY INTEGRITY

Irepect onis) ¥ Tasis)

THE INCOLDY %C3 DULTING FIECES AND FLAKMGE ARE MAGNETIC PARTICLF (R FENFTRANT
IWSPECTED PER SPEC FICATION REAUIREMEMTS.

IMCOHZL 718 DUEETIMG PIECES AMDFI ANGE ARE FEMETRANMT INGFEG I EL PER SPECIFIZAT| DN
REQUIREMENTE.

INCOHEL 718 FORGIMGS AMD CASTINGS ARE EITHER X-RAYED QR ULTRASOQYMEALLY INSFECTED
FOR INTERMAL OEFEZTS, PER SPECIFICATION REQLNAEMENTE,

HFAT TREAT OF THE CUCTING IS VFRIFIED PER SPECIFICATION REHIREMENTS.

ALL WELDS ARF INSFECTEDR TO DRAWINE AND SPECIFICATION RELQUIREMENTS PER 'WELD
CLAGS. 'MSPECTIONS IMCLLDE: WIZUAL, IMMEMSIONAL, FENETRANT, RADMKICRAMHIC,
VITRASONIC AND =|LLER MATERIAL, AS ATLICABLE.

FOWERHEAD GUCT'NG |5 PRODF PRESSUIRE TESTED PER EFECIFICATION KEGQLMREMENTS.
HOT-5A5 MAKIFQLD 3 PRODF PRESSURE TESTEDR PER SPECIFICATION REOUIREMENTS.

ALL EXTERHALWEL DS ARE PENETRAMT INSRECTZ0 AFTER PROOF FRESS ARE TESTING FER
DRAWIMG AND SEECIFICATION REQIREMEM 145,

THE HOT FIRE TESTING AHD ZHD E & M INSPECTICONE YERI™Y MARIFOLD INTEER .

FIELIURY 51588 "URE TEST FLEFOREMED PRIOR T0O SACH FLIGHT VERIFIES HGIA WAL | HAS KOT
RUFTURED. iLAGRT [EST)
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F 50175,
FI510743,
RIMI7C24,
(AMN7IEE,
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BA 11017
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Fal 15 Dk
RAf~ 15 D2

PAE1E-020

FEL1Ca11

FLACHE T-0fk
Fag1 B-1 18
FMl1- 5-COE
RAQTI5127
a1 s

RECAT
[RLOO2 44

REOOF0
[EEnoAg=
fend115-" 135
RLONIST T4
ALM0SS-08
RLO0G5S-I7

OMESD S0CC70G.250
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Campanent Grolp! Combustion Ceyices - ey
GIL e ADEQ-03 : Approved: T. Mouwen
Fart Humber: REQIIH1D Approval Date: =15 100
Camparent: Pawarhead Change B: 1
FMEA Itern: ADSL Direcliva ¥: CChD ME3-01-5238
Failure Mode: Shell or propellant duct rupture
Fage: Jof 5
Fafurs Sausas Sapificant Characterktics Inapectianis] £ Tests) Dacemenl Relerenm *

Falue Histon:  Goreprehetsive Tabu'o higiory data fs na nigired in the =rob 2y Peocrting datakase (FRAMBISRACA!
Feference: MASS Ietlar SA2-0M307 and Rocheicyre felts- 8FRCCETEL
Cpmallonal Lse: Mot Applicabde



Li-¥

SSME! CAMCIL

WELD .JINTS
Comppnent Greup:  Combostien Deviees Prapared: A Kay
T, leem: AQs0 Appraved. T. Hguyan
Component; REM OO0 Approval Dala: 9o g0
Pard Numbar: Fowerhiead Changs §: 1
AR OirecHve H; COBDMEI.04-5238 s
Page: 1al 4
Criical [Mhzl
Feeq  Flaw Shoe Mot
5de Nl Taeclabla

Compnne Das o Part Mombe- Weld Numbe: Weld Tepe Class dpeccss ICF LGP ST
CPE IMLET LR ROG10748 - GTAN | ¥ (o700
TPBE IMLET ELBOW ROninT48 4 GTAW 1 X (&7 C00
OFE IMLET ELEOWY ROoGT49 3 GTAIN | x x (7 00
PR IMLET ELEOLY ROOAOT4A G GTa | X X X (A7 I0)
DPBE IMLET ELBOWN ROOADTAZ ToP; GTAW | x A0
GFE IMLET FLBOW RODMDTAZ RICPT) STAN 1 X [Arac:
DFE IMLET FLEOAN ROMOTAS q GTAN 1 X X (AT
8 'NLET ELECAN RO AR 10 OTAW | X X X [A7a0
PN IMLET ELBECHY ROIAGTAR 1 (OFT} GTAW | X X [ATaC)
ZFR INLET ELBOWY RCIT0TLR 12{3FT) GTAW | X IATOCH
SLEL PREELUSMER LINER RE2tT1054 100PT, FR [ X x LRENC|
FUEL PREEURMER LIMNER RCI1 1054 1iQPT] GTANY | X x fAEDT)
FUEL PREBURMER I INER RCO1 10564 20QFT! GETAV 4 X x PAEDD)
FLEL PREBLISMER LINER ROO1105& 2iQaFT! EBwY I (AR
CMICIZER PREBLUSHWEDR LIMER ROO11582 10PT! ETAMN I A AT
CHICIZER PHELIGNER LIMER PRI 11582 10PT) EBY | k) AT
CMINIZER FREBURMER LINER PIC1t682 Z0RTY ERW | X CATD)
OI07ER FREBURMER LINER Fac1i se2 Z09T] GTANY | X AT
O¥IDIZER PREBURMER. LINER Eh1011582 =17 GTAMNY L] TATO0)
FOWERHEAD REM0F0 10 1 GETAN | X X
POWERHEAD REMIMIQ AP GETANY ] N
PwWEPH{EAD RE007a10 28T ETAW 1] ¥
PIANERHEAD RS00701a i GTau 1
BoWERHEAD RSODF010 1 BTAV ' %
POIRHEAD R3ICFOI0 5 GFraw | X
PoyvreRIEAD RSOCFIHG 5 GTaW | x
POWERHFAD REIA I T GTaw I x
POVERHE ~D RECCIDI0 g GTAW I x X
POVWERHEAD RINCFDI0 ‘3 STAW | X x
FOWERHEAL REOCTOIC “q GTAW I *
POV ERHEALD REDG7010 TR ST A | ®



Zh-v

Companent Grodp: Sombustion Davices

CIL Item: AOSG ;i.;:-.ﬁr;u#a;:l.' T. Hguyen
Com pana nt: Reaore10 Approval Date: LTRTT
Fart Humher: Powerhead Chenge & 1
ADS0 Directhe #: LCBC ME2-01.5210
Page: 2el 4

Creitical Imikial
Rt Flaw Slze Mot
gide Mot Detectatle

Ccmaonent Basi= Part burber Webd Numbar el Type ezt hesass HCF o LOF S et
POVERHFAD RSCITHO 1B [T & | A A
POVERHEAD RECAT010 17 TS | ) X
POVERHEAD REMI?II0 ‘B STAaMS ! x X x
POVERHEAD RE0T e ERW [ X
POVERHEAD REDaT A a7 GTAWN | ¥
POVERHEAD REOO7210 21 GTaN It X
MWERHEMD P3a0r0 32 GTAN Ik x x X (AT
:FA FUEL SUPP_Y CLICT Ra00roz 2 GTAW i
CPROFLEL SLUPP_Y DG RIO0TM = 3 GTAW | X ¥
OPAFUEL SUP=LY CUCT Fra00r2 &) GTAN | »
{FB FLEL SUPPLY DUCT moQorez ¥ GTAW | A X
SPB FLEL SUPSLY BUCT RISOOTG12 8 GTAW | x
COF3 FREL 3UPF~LY OUFCT aQored2 1 GTAMW | ® X IR
FREBUFRMNER F.IE: SUPPLY DIUGT  [R3407030 1.2 GTAW | 41500
G%ID TAHK PRESSURANT DUCT  RA007C4S 1 GTAW I 4150
CEID TANK PRESSURANT DUST RE007C4 2 GTRW | W A5
%D TAWE PRESSURANT DUCT PE007 0D 3 COTAW |
DT Sa% A kFoLD [aRli el | 13,14 EBW Il b4 b4 W
HOT g WAaNIFOLD Fe&naTaE 15,16 EEW Il x X X [ACCD
HOT GaS AaMIFOLD Frs0aT 51 17-24 GTAW ] ¥ ¥
HEOH G845 KIAMIFOLD RGQO7 5 79-44 STAwW ] b4
HOT Sas Mick[F 0 F300T0E1 a1 EEWY 1 "
HOT Ga5 MANFOLO R3007 051 42 EEWY ] k4 x
HioT Qa5 MaHIFCLD =110 Fui] | 43,44 EEWY i x = x
HOT G545 MANIFOLD RIQOTCS! 48,51 GTAW H s
HZ1 GAS MANIFOLD REo0vCst 2,70 GTAW t X A X CATOC) (G
HOT ZAS MANIFOLD RS0OFGST £a GTAV | X e * {ATDA)
HGT GAS MAN FOLD RE00F031 /3 GTAV | % X X FAEN)
HOT GAS MAMFOLD RECT0A BLET 147 EBwWS 1] x X X
HOT BAS MANMT LD RE00OT031 ka1 3T AW ] X
HOT SAS MAMIFCLD RELOT031 B3 BV GTAW H| ¥
HOT 245 MAMIFCOLD RS 00051 i EBW b X x
HOT 3A%5 MANIFCLD RECF01 113-124 GTAW [] X
HOT GAS WARIFLD RS 007051 133 GTAW 1 X x
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Component 3 Gembustion Deviees Freparan. Aty
Gl e ADEL Approvad: T. Mgy
Eamponent: RSairein Approval Dates R
Fart Humbe:: Pawerkead Chatiga #: 1
AQLD LAreclive ¥ a0 MEJC-523H
Page: Sof 4
iontical Iniial
oot Flaw Sire Mot
Side Mot Deteclable
Compoeant Bazi: Dad Mumaar Wald Mu~bar We'd Type  Class Ancess ICF (>mmmean!s,
HOT GAS MANIEO_O RE0073I1 134 STAW Il X
HOT AS MARITO.D REMATO5S 1535126,1596  GTAN 1M k9
HOT AS MANIFOLD SERITI5 1533-141 1A 1 bt AT
HOT GAS MARIF DD FEm0rag: 142144 ST | x (50 (AT
HOT GAS MANIFOLD REETE 145145 EBY |
HOT GAS MANIFOLD RECRITOGET 145 EBW 1 kS
HOt GAS MANIFO_D REFI5 149 GTAW I' X x
FLIEL “IMER R WOFTY EBw I
FLIF! LINER FS0a7D6d MOET) T4 I
FLIFL “MER RE007G] BOFT) EB\™ |
FLIFL LINER RS0aTIGS MOET) GTAW 1
FLIFL LIMER RSMF6G] AraPT) GTAVY I
FLIFL LINER R500745 A[OFT) EEWW ]
FLIFI. LINER RSO07GS 4 GToH ] x
FLIFL LIKER REO0TOGS 4 CTawv 1l =
FLIEL LINER RS0O0™IES n STAY Il X
FLIEL LIMER RS0O0FIG5 TRODFTY GTaw Il X
FLIFL LINER RS0070HGE 1% aTAN I X
rLFL LIKFR R5007065 T LAY Il X
ML | IkFR RS00706S A R EAL b X
FUEL LIMER RELOTORS 22 GTAWN n X
FLIEL LIMER RE0O07OER i3 CTA ]
FUEL LIMER RE0OTORS 4 GTAM b
OXIDIZER LINER RS00TORE RTH LTAN Il %
OXIDFER UNER RSD07OER IR FRMN [ ¥
OXICIZER HGM STRUC SRELL RSCO7070 HOPT FRNM 1
ICIZER HEM STRUIC SHELL RSCI7070 i AN I X
CINIZER HGM STRUC BHELL RSI70T0 SIOPTh Efn | x
OXIDZER HGM STRUC SHELL RECOTETD 28T CTAW Il X
OxIn FER HGM STRUC SHELL RELCTOTO 11221007 GTAW I X
OXIDZER b5k BTRUC S4HELL RSISTCTD JANOFET GTAM [ ¥
FILEL HZEM STRJC SICLL REI0TCHM i ERYW 1
FLEL HZEM STRUC SIICLL REDSTDT 1.4F GTAMN [ ¥ X
FLIEL HEM STRUC SHELL REIOVOT1 i CTAW 1
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Gomponent Group: Combustion Devices

[T RV

1L fhem: A0S0 Approved: T. Mguyen
Component, REQOTITR Approval Date: oya/aa
Dart Mumber: Poweihaad Change & 1
ADSD Girccllve #: CCBC MS3-01.5218
Fage: dof 4
Critical Iniial
Bl Flay Size Mot
S'de Mt FPiztasfable
Campznant Siasic Par; Mu-har ¥ile'd Humber Wwed Type  Class Aocwss HOF LGF Comments
FEJEE HGM STRUC SHELL RASOCTIT 3333643 EBW | X X X
FFE HEM SOCLANT DUCT PEoor 04 2 GETANY | x
f B HGM COOLANT DUST RELETIad 3 GTAWNY | X
SPAHEM SO ANT MICT RSOoe ey 2 STAWY 1 ¥
RF55- "
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FIELD CONFIGURATION VAR..ANCES FROM CIL RATIONALE
Cocmpanenl Grodp: Combustion Qavices Prapared: A Kay
Hem Mame: Powerkead Appraved: T.Hguyen
lem Mumber: A0S0 Appraval Date: LR
Part Humbr: REI0FOAD Chanpe . 1
Diraclive #: LCHD ME3-01-5238
Fage: 1aof 2
Baza Line Rao-gk \iariance Charge Rathenak Va-iznt Dash Marmber
1. ADER-D3 FORSING DETA[LS SOME DETAILS FREW GUELY ROCKETDWHE OA COMTROL CF REGUIREMENT INTERFRETATIOHNS IS B2 AN 2 -
ARE UL TRASDHIC INSPECTED LLTRASOCNIC INSPECTED FER IMCREASED. 1241, 429, 201 -
FER RAQC 15-" 12, (FCF €201 MIL-5TD-2154 USE AS IS RATIONALE. 1311, 2401 1424
ML SPEC |5 ESSERNTIALL Y THE SARME A% ROCKFTIYNF SPEC FXCFFT 1431,
ROCKETDYME SPEC IS CLEARER.
T ACEDDE AL WEL DS ARE PRE-WELD FIT UP DIMENSION MEASURFEMEMNT A55UR=0 THAT WELDEFR. COMPLETELY FUSED JOINT. =311, -3 55 .
INSPECTED T0 DR&WIND AND AEDH100% PEMNSTAA TICH Wit ACCUCIHS LIKELIHOCE OF SKKIFICANT WELD DEFFECTS, WISUAIL INSPECTICN 36 2171, -30°, 391 -
SEECIFICATION REQJIREMENTS  NOTWFRIFIFN O CLASS (I OF WELD ROOTS FROVIDED ADQITICNAL CONTIOENCZE THAT MO GRDSSWELD 400 471 237 441 -
FEF WE2LJ CLASS. WELDS 2 AMD 5, NEFECTS EXFST AND THAT FLILL PENETRATH:M |13 ACHIEVED. 45 451, =71, AET -
UEE A% 15 RATIOMALE: 1 STRUCTURAL AMALYSIS OF WIRSTACASE il TR e} Y B
CONDITIDN INBICATES THAT ALL FRIMARY FACTORS OF SAFETY ARE
MALTAINED FOR LIP TO 557 LACK OF PRFHFTRATICN
2. ALL UNITS INSPECTED EXHIBNED 35% LAGK OF PENETRATIIHN OF BETTER
(LF 35 THAR 15%.).
3 SPEM ARALYS 5 OF SECTIONED UNIT 231 0 WHICH HAD AGCILPMALATED £5
STARTE AND 19 903 SECOMDE EXHIBITED KO CRACE CARCWTH AT | ACK Or
PERETRATICN SITE.
i, THERE HAVEHEEH MO ‘H-SERYICE FAILIIRES C3F THIS JGINT IW TH=
EMTIRZ SSME [ ISTORY.
3. AJR0-03 POVYLHEL AL (M2 RACIQGRAPHIC CILIALITY S NOT PERETRAMETERS WER'FY THE SENZITIITY GF AN X-FRAY SHOT THE USASL -E43T, P -taat,
CLOSE SUT WELDS ARE N COMBLIANTE WATH 2-27 CF THE VRONG PEHETRAMETER RECLICES THE ASSURANCE OF THIS 24B1 -M7L, 2421, -
INSFFCTED TU DSNYINES SEMSITIWITY L EMFL N INSFECTION BUT DOES NOT MEAN THE INSPEGTICN Wi Wi THOU T VALUE. 7500 <2571, .2581, -
COECIFICATION REQUIREMENTE.  YWERIFICATION PER RAQX1T15 08, UEE AS IS RATIONALE 1. ALL FLIGHT POWERHEADE HAVE BEEM FABRICATER D604 23° 1, -2G24, -
FEVE FAF43E % 3.1d USING & RIKED FENETRAKMETER SEMZITIWTY WITH MO WELD FAILURES OWER 2641 2701, 9791, .

1507 MAINSTAGE STARTS AND 530 000 SECONDS OF 1OTFIRE EXPERIENCE. 761 -9
THE FLEET LEADERS HAVE ACCUMULATER 117 MAMWSTAGE STARTS (PH
2SHED 213 AND 49,421 SECONDS (PAH ADD2. EQ2183) OF HOTFIRE EXFERIENCE

2. A5 A MEASURE OF CONFIDENCE, & SINGLE FLIGHT REI IAEIN [TV AMALY SIS
SiowED A 9585 LIFE OF 5 STARTS/22,000 SECCONDS ZASEDR OH 43 N[ TS.

3. SEvERAL NEPECTIONS ARE PFRFORMFOON THE WELDS [H AQBITION T
FAD| i RAFPHIC WHICH IMCLLIDE S A WISUAL IN3PECT OM, PENETRAMT
INSPECTION, A PCAVERHEAD PROGF TEST, AND A LEAK CHECK WITH A
SUBSEGUENT PENETRANT INSPECTION

4 WELD MHMNTS 1,56 T, AND 42 HAVE HIGH ULTIMATE FACTORS OF SAFETY
122 3 AND HRYE EMBECRDED CIFS GREATER THAM THE TYPICAL Q80" WELD
PASS.




